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Background: Attitudes to, and practices of, scientific authorship vary. We have studied this variation among
researchers in a university hospital and medical school in Norway.
Methods: We invited all faculty, researchers and PhD students at Oslo University Hospital and the Faculty of Medicine,
University of Oslo (approximately 2700) by e-mail to answer a web-based questionnaire in January 2013. We asked the
researchers to report their authorship experiences and to score their agreement with, and ability to practice according to,
13 statements on authorship qualifications and criteria on a five-point Likert scale (1 = completely agree, 5 = completely
disagree). The statements were taken from the International Committee of Medical Journal Editors (ICMJE) and other
recommendations on authorship.
Results: 654 questionnaires were returned (response rate 24%); 25% of the respondents had published less than five
scientific articles, 43% five to 49, and 32% more than 50 articles. 97% reported knowledge of defined authorship criteria,
and 68% regarded breaches of these as scientific misconduct. 36% had experienced pressure to include undeserved
authors in their papers, more in basic science (46%) than in community medicine (25%). 29% reported that they had
been denied authorship they believed they deserved. Researchers with less than six years of research experience found
authorship decisions more difficult than more experienced researchers (48% vs 30%).
The respondents’ agreement with the statements on authorship was higher than their self-reported ability to
follow them for all statements. Average scores for agreement and practice for all statements combined were 1.4 vs
2.3. The discrepancy between attitude and practice declined with publishing experience. For the core ICMJE
authorship requirements the average difference between attitude and practice was 1.2 among those who had
published less than 5 articles and 0.7 among those who had published 50 articles or more (p < 0.05).
Conclusions: Almost all the responding researchers had knowledge of formal authorship requirements. Most of
them agreed with the criteria, but found it harder to put them into practice. More experienced researchers found
decisions on authorship and about the order of authors easier than less experienced researchers.
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Authorship is a constant topic for discussion in scientific
publishing. A systematic review of 123 articles about
authorship issues revealed a wide variety of problems, the
most frequent being authorship perceptions, definitions
and practices [1]. Problems about the threshold of involve-
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unless otherwise stated.authors are unresolved [2]. Criteria have been developed by
the International Committee of Medical Journal Editors
(ICMJE) to establish standardized definitions and thereby
secure responsibility and accountability of authorship in
medical journals [3]. Hundreds of journals have adopted
these criteria, but controversies still exist and breaches of
authorship guidelines are common. In discussions on re-
sponsible conduct of research, it has been said that “no
issue is more ubiquitous and contentious than the question
of authorship” [4]. Inappropriate authorship occurs fre-
quently. A meta-analysis of 14 surveys showed that an aver-
age of 29% of researchers had experienced misuse ofl Ltd. This is an Open Access article distributed under the terms of the Creative
ommons.org/licenses/by/2.0), which permits unrestricted use, distribution, and
iginal work is properly credited. The Creative Commons Public Domain
g/publicdomain/zero/1.0/) applies to the data made available in this article,
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nals in 2008 the prevalence of so-called honorary author-
ship was 25% in original research papers [5].
Disputes on authorship used to be the most frequent rea-
son for investigating alleged cases of scientific misconduct
in the Nordic countries [6]. A recent survey of doctoral stu-
dents in Norway showed that 11% had experienced uneth-
ical pressure concerning the order of authors during the
last 12 months [7]. As lecturers in research ethics and ad-
ministrators of research institutions, we have experienced
several authorship disputes. However, our knowledge of at-
titudes to, and practices of, authorship in different groups
of researchers is limited and to explore this we have done a
survey among Norwegian medical researchers.Methods
We conducted an anonymous web-based survey (in
Norwegian) among researchers in Oslo, Norway be-
tween the 3rd and 11th of January 2013. We invited all
faculty, researchers and PhD students at Oslo University
Hospital and the Medical Faculty, University of Oslo
(approximately 2700) by e-mail to answer a web-based
questionnaire. The survey was administered using the
data collection tool “Nettskjema” [8]. We informed the
researchers about the study through an open invitation
and they consented to their participation by answering
the questionnaire.
We measured respondents’ experience by the number of
years they had conducted research and the number of pa-
pers they had published. Participants viewed 13 statements
on authorship qualifications and criteria, one at a time, and
were asked to rate two items for each statement: 1) their
level of agreement with the authorship principle and 2)
their perceived ability to put that principle into practice.
We used statements from the International Committee of
Medical Journal Editors (ICMJE) [3] and other national and
international recommendations on authorship (Table 1).
Statements 1–4 were the core requirements for authorship
according to the ICMJE as of January 2013 [3]. The state-
ments included in the questionnaire were agreed upon by
consensus of the investigators. Ratings were based on five-
point Likert scale (ranging from 1 = completely agree to
5 = completely disagree). The questionnaire was piloted
and tested among researchers at the Norwegian Knowledge
Centre for Health Services during the fall of 2012.
We calculated mean scores for each individual rating
and for pairs of ratings combined and carried out simple
statistical analyses (t-tests, 95% confidence intervals (CI)).
According to the Norwegian Health Research Act, sur-
veys for studying attitudes and practices among re-
searchers fall outside the remit of the Research Ethics
Committees. Therefore this project did not require ap-
proval from a Research Ethics Committee.Results
654 researchers answered the questionnaire, 310 females
(47%) and 344 males (53%). 182 (28%) were under 40 years,
339 (52%) between 40 and 60 years and 133 (20%) over
the age of 60. 234 (36%) had five or fewer years’ experience
as researchers and 420 (64%) had six or more years. 164
(25%) had been first author or co-author of fewer than five
scientific papers, 282 (43%) had published between five
and 49 papers, and 208 (32%) had published 50 papers or
more. 554 (90%) of the respondents held full- or part-time
positions related to the Medical Faculty, University of
Oslo; 326 (50%) at the Institute og Clinical Medicine, 87
(13%) at the Institute of Basic Medical Sciences, 84 (13%)
at the Institute of Health and Society. 57 (9%) did not spe-
cify their institutional relationship, while 100 (15%) had no
formal relations to the Medical Faculty.
634 (97%) of the respondents had knowledge of existing
criteria and guidelines for authorship. 445 (68%) regarded
breaches of authorship guidelines as scientific misconduct
(Table 2). Significantly more men than women disagreed
with the statement that breaches of authorship guidelines
were scientific misconduct (14% vs 5% respectively, p < 0.01).
Researchers with fewer than five published articles were
more likely to regard breaches as misconduct than re-
searchers with 50 or more publications (73 vs 63%, p < 0.05).
Reported experiences with authorship disputes and
problems were closely related to the number of papers
published by respondents (Table 3). 377 (58%) had been
involved in situations with disagreement about authorship.
237 (36%) reported that they find decisions on authorship
and the order of authors in general difficult, 108 (31%) of
males and 129 (42%) of females (p < 0,05). 191 (29%) re-
ported that they had been excluded from authorship when
they believed they deserved it, 117 (34%) among males
and 75 (24%) among females (p < 0,05). 233 (36%) had ex-
perienced pressure to include undeserving (i.e. ‘guest’ or
‘honorary’) authors in their articles, more in basic science
(46%) than in community medicine (25%). Researchers
with less than six years of research experience found deci-
sions on authorship in general more difficult than more
experienced researchers (48% vs 30%, p < 0,01).
The respondents’ judgments of the statements on author-
ship is shown in Table 1. Their level of agreement was
higher than their reported ability to put the principles into
practice for all statements. For all 13 statements combined
the average score for agreement (attitude) was 1.39 (95% CI
1.37-1.42) versus 2.25 (2.20-2.30) for the judgment of how
easy it is to practice according to the statement (practice).
The discrepancy between attitude and practice was highest
for the two ICMJE requirements [3]: “An author must take
responsibility for at least one component of the work, should
be able to identify who is responsible for each other compo-
nent, and should ideally be confident in their co-authors’
ability and integrity” (statement 1) and “Authorship credit
Table 1 Respondents’ judgement of the statements presented to them, scored on a five-level Likert scale (1 = completely
agree, 5 = completely disagree) (N = 654)
Statement Mean (95% CI)
1 An author must take responsibility for at least one component of the work, should be able
to identify who is responsible for each other component, and should ideally be confident
in their co-authors’ ability and integrity
1.59 (1.53 – 1.65)
Easy to practice this principle 2.84 (2.76 – 2.92)
2 Authors should have given substantial contributions to conception and design,
acquisition of data, or analysis and interpretation of data
1.25 (1.20 – 1.29)
Easy to practice this principle 2.52 (2.44 – 2.60)
3 Authors should have drafted the article or revised it critically for important intellectual content 1.63 (1.55 – 1.70)
Easy to practice this principle 2.48 (2.39 – 2.56)
4 Authors should have given final approval of the version to be published 1.08 (1.05 – 1.11)
Easy to practice this principle 1.64 (1.57 – 1.71)
5 For collective authorship, e.g. group or organization, one or more individuals responsible should be named 1.38 (1.31 – 1.45)
Easy to practice this principle 1.92 (1.82 – 2.02)
6 Contributors who do not meet the criteria for authorship should be listed in an
acknowledgments section. The contribution of each should be specified.
1.27 (1.22 – 1.32)
Easy to practice this principle 1.90 (1.82 – 1.98)
7 The person who has contributed most to the work should be first author 1.29 (1.24 – 1.34)
Easy to practice this principle 2.00 (1.92 – 2.07)
8 The last author should normally be the principal supervisor 1.33 (1.27 – 1.39)
Easy to practice this principle 2.02 (1.93 – 2.10)
9 Authors should be named in the order they have contributed to the work
(most contributions first) with a possible exception for the last author
1.63 (1.55 – 1.71)
Easy to practice this principle 2.55 (2.47 – 2.63)
10 Authors should decide among themselves who qualifies for authorship
and the order of authors before submitting a manuscript
1.24 (1.19 – 1.29)
Easy to practice this principle 2.16 (2.08 – 2.25)
11 Acquisition of funding alone does not constitute authorship 1.24 (1.19 – 1.29)
Easy to practice this principle 2.02 (1.92 – 2.12)
12 General supervision of the research group alone does not constitute authorship 1.71 (1.64 – 1.79)
Easy to practice this principle 2.66 (2.56 – 2.76)
13 An author is normally someone who has given substantial,
intellectual contributions to a published study
1.51 (1.44 – 1.57)
Easy to practice this principle 2.43 (2.35 – 2.51)
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and design, acquisition of data, or analysis and interpret-
ation of data” (statement 2). The discrepancy between atti-
tude and practice declined with publishing experience
mainly because more experienced researchers found it easier
to practice according to the principles. For the core ICMJE
requirements (statements 1–4 combined) the average differ-
ence between attitude and practice was 1.2 among those
who had published fewer than 5 articles and 0.7 among
those who had published 50 articles or more (p < 0,05).
The lowest level of agreement was reported for the
statement “General supervision of the research group alone
does not constitute authorship” (statement 12).Discussion
Almost all respondents reported having knowledge of
formal authorship criteria and two thirds considered
breaches of such criteria to be scientific misconduct.
Almost two out of five find decisions on authorship
difficult in general, and higher proportions of women
(than men) and less experienced (than more experi-
enced) researchers reported such problems. Almost
one out of three believed that they had been excluded
from deserved authorship and more than one third had
experienced pressure to include undeserved authors in
their papers. The level of agreement with the state-
ments was high, but for all statements respondents
Table 2 Responses to the question “Do you think
breaches of authorship guidelines should be called
scientific misconduct?”
Yes (%) No (%) Don’t know (%)
Females N = 310 217 (70%) 15 (5%) 78 (25%)
Males N = 344 228 (66%) 48 (14%) 68 (20%)
Total N = 654 445 (68%) 63 (10%) 146 (22%)
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with them. This discrepancy diminished with increas-
ing publishing experience.Strengths and limitations
Web-based surveys are popular as they can reach many
people at a low cost. Response rates are generally low
when a wide range of people is electronically invited to
participate. When all potential respondents are taken
into account the response rate in our study was low,
only 24%. Web surveys have lower response rates than
traditional mail surveys. This has been confirmed by a
meta-analysis of studies comparing mail-surveys and
web-surveys in which 16 of the 39 studies (44%) had a
lower response rate than our 24% [9].The relationship
between response rate and no-response bias is also
limited for this kind of survey [10]. However, our re-
spondents represented a wide variety of researchers ac-
cording to age, gender, experience and field of research
and 654 respondents gives a good basis for studying
self-reported attitude and practice.
The part of our survey based on statements from The
International Committee of Medical Journal Editors re-
ferred to recommendations in the Uniform Requirements
for Manuscripts Submitted to Biomedical Journals as of
January 2013. These recommendations were revised in
August 2013 [11]. The most important change was the
addition of a new criterion for authorship to emphasize
each author’s responsibility to stand by the integrity of the
entire work and reads: “Agreement to be accountable for
all aspects of the work in ensuring that questions related
to the accuracy or integrity of any part of the work are
appropriately investigated and resolved.” [3]. The recommen-
dations were at the same time renamed “Recommendations
for the Conduct, Reporting, Editing, and Publication of
Scholarly work in Medical Journals” [3].Table 3 Respondents’ reporting on authorship experience acc
Publication experience Have been involved in
situations with disagreement
on authorship (%)
Have been forc
accept non-des
coauthors (
< 5 publications N = 164 64 (39%) 47 (29%)
5-49 publications N = 282 175 (62%) 116 (41%)
> 50 publications N = 208 138 (66%) 70 (34%)Interpretations
Our findings show that authorship is a problem among
medical researchers. Despite the fact that researchers were
familiar with formal authorship requirements, and even
regarded breaches of these as ethically unacceptable, a high
proportion had experienced such breaches. A majority of
researchers have been or will be involved in disagreements
on authorship. The more papers are published, the more
opportunities arise for authorship disputes.
More respondents in our study than in similar studies
were aware of existing authorship criteria [12-15]. Newer
studies report a higher level of such awareness than older
studies, indicating that knowledge of formal authorship
criteria among researchers has increased over the last
20 years [12-15]. More respondents in our study than
among Indian medical researchers in 2006 [13] and
American plastic surgeons in 2003 and 2011 [14] had been
involved in disputes over authorship. The reported fre-
quency of self-experienced authorship abuse among our
respondents was in line with other findings [1,14].
It is well known that doctors’ behaviour does not always
reflect the principles and standards they agree to [16]. Our
study reveals that this also applies to scientific authorship.
The diminishing gap between attitudes and practice with
increasing publishing experience gives reason for reflec-
tions. We found that more experienced researchers find it
easier to put authorship recommendations into practice.
Whether this is due to a more liberal approach to author-
ship is unknown. Possibly, more experienced researchers
have come to the understanding that rules or guidelines,
such as those proclaimed by The World Association of
Medical Editors (WAME) and International Committee of
Medical Journal Editors (ICMJE) actually should serve as
“guidelines” and “recommendations” rather than “strict
rules”. If this is the case, it may raise the question as to how
these researchers actually practice authorship. Awareness
and understanding of the recommended rules obviously is
“a must”, nevertheless many researchers find the ICMJE
guidelines too restrictive [17]. Furthermore, modern scien-
tific research increasingly depends on advanced technolo-
gies fostering large scale and multi-disciplinary teams.
Thus, researchers are frequently challenged as to guidelines
and practice.
To what extent a complete disclosure statement, includ-
ing not only all potential or actual conflicts of interest but
also detailed information on individual contributions toording to own number of published papers (N = 654)
ed to
erved
%)
Have (in own opinion) been
excluded from deserved
authorship (%)
Finding decision on
authorship and order of
authors in general difficult (%)
13 (8%) 86 (52%)
83 (29%) 116 (41%)
95 (46%) 35 (17%)
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tween guidelines and practice remains to be seen. Al-
though a complete disclosure statement may appear ideal,
it may take years of education to improve authorship prac-
tices. In this connection it should be pointed out that
byline authorship does not, in itself, communicate what
each author actually has done. Many journals (such as
BMC Medical Ethics) therefore ask authors to specify each
person’s contributions [18]. Contributors to a study who
do not meet all the criteria for authorship should not be
listed as authors but, with written permission, should be
acknowledged [3]. A proposal to completely replace the
concept of authorship with specified contributions [19]
did not succeed. To compensate for what has been seen as
unfair credit given for co-authorship compared with
single-authorship, it has recently been suggested to assign
a numerical value to the degree of relative contribution,
thus creating a contribution-specific index for each author
and to use this when evaluating research productivity [20].
Ideally, authorship practice in a medical school, such
as the Faculty of Medicine, University of Oslo, and in a
large university hospital, such as the Oslo University
Hospital should follow generally accepted international
guidelines. This would imply that such guidelines are
well known. As an initial “rule of thumb” it appears wise
(and necessary) to determine authorship prior to, or at
the start of project planning, “through an open dialogue
with all individuals participating in the research” [21].
Such an approach would take into account “not only what
decision is made but also how it is made” [21]. In light of
the understanding of how dynamic the process of author-
ship in a research project actually is, and should be, such
transparency could make it easier for the engaged re-
searchers to finalize authorship.
Consequences
Authorship criteria and requirements have been discussed
and defined by several organizations and institutions. In
spite of this, authorship is seen as an underserved area of
education in the responsible conduct of research [4,22].
To avoid inappropriate authorship, all those involved, re-
search institutions, authors, editors and publishers, must
understand the importance of fair crediting and take mea-
sures to ensure adherence to current guidelines and
requirements [2,23]. It is, however, discouraging that an
intervention study among medical students found that in-
struction about formal authorship criteria had no effect on
students’ deciding about authorship dilemmas [24].
Like other academic institutions The Faculty of Medicine,
University of Oslo, as well as the Oslo University Hospital,
face the challenges of informing their researchers about
general authorship rules, and how to practice such
rules. To reach these ends, policy statements should be
posted on institutions’ websites. However, web-postingand instructions alone will never suffice. A cultural
change is needed, since decisions on authorship seem to be
more related to moral judgements than to awareness of
formal criteria [24]. Interactive lessons, “live-practice”, short
seminars and working groups detailing complex problems,
and promoting Faculty and Hospital standards should be
initiated.
Conclusions
The respondents in this study were familiar with formal
authorship requirements and even regarded breaches of
these as ethically unacceptable. Nevertheless, a high pro-
portion had experienced such breaches. In general, they
found it much easier to agree with the formal criteria for
authorship than to practice according to these principles.
We do not know whether the increased ease in prac-
ticing authorship principles reported by more experi-
enced researchers is due to a more liberal approach to
authorship than for those with less experience.
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